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The wage premium for college graduates is substantial. Far fewer of these benefits accrue to students
who complete some college (i.e., those who do not persist to graduation), and, partly for this reason,
colleges often adopt programs aimed at helping to keep at-risk students in school. This article
reports on a systematic review and meta-analysis of studies of such retention programs. The studies
suggest small but potentially important effects on short-term retention rates and grades earned by
program participants. Studies of more comprehensive interventions using relatively more appropri-
ate comparison groups suggested more effective results than did studies that used weaker interven-
tions, relatively less appropriate comparison groups, or both. Even the best studies included in this
review are methodologically suspect and as such do not provide a very strong basis for making
policy recommendations. From a public policy perspective, this review points to the need for more
investment in rigorous studies that investigate, at a finer level of detail, the specific aspects of pro-
grams that are associated with program success. Rigorous studies are also needed that investigate
the interaction between programs and student characteristics to determine what types of programs
are most effective for which students.
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STUDENTS plan to participate in postsecondary
education for a variety of reasons. However, the
great majority of them are probably motivated,
at least in part, by the economic returns associ-
ated with postsecondary education. In debates
over who should pay for and who benefits from
investment in postsecondary education, most
agree that education beyond high school is both
a private and a public good. Although a higher
level of education is not the only factor involved
in earning higher wages (Kemple, 2008), there
are, on average, advantageous economic returns
for increased levels of education: Returns to
baccalaureate degrees surpass returns to associ-
ate degrees, and those with an occupational
certificate (equivalent to two semesters of full-
time study) have higher earnings than those with
just some college but no degree (Grubb, 2002;
Marcotte, Bailey, Borkoski, & Kienzl, 2005). As
a public good, it seems clear that a nation’s eco-
nomic status depends in part on the quality and
quantity of postsecondary education available
(Barton, 2008; Paulsen & St. John, 2002).
Worker groups with more education, including
career-related education (Kemple, 2008), tend
to have higher employment rates (Krolik, 2004;
Prince & Jenkins, 2005), and an educated citi-
zenry makes fewer demands on publicly funded
resources, such as social services, welfare, and
corrections (National Center for Public Policy
and Higher Education [NCPPHE], 2004).
People with higher levels of income also gener-
ate more tax revenue and economic activity
(Barrow & Rouse, 2005; Barton, 2008).

The majority of positions that pay wages or
salaries high enough to support a family—and
almost two thirds of all jobs—require skills
associated with at least some education beyond
high school (Carnevale & Derochers, 2003). In
fact, although high school grades and behaviors
are associated with long-term employment and
earnings outcomes (Rosenbaum, DeLuca,
Miller, & Roy, 1999), many researchers would
agree with Rosenbaum’s (2001) assertion that
high school records (i.e., grades, attendance, test
scores) have little relationship to employment or
earnings immediately after high school.
Employers place little stock in such records;
furthermore, recent high school graduates are
rarely hired for demanding careers—they typi-
cally are hired for entry-level jobs instead.

Keeping At-Risk Students in School

Many students thus enroll in postsecondary edu-
cation (e.g., university, community college, or
programs designed to lead to qualification for
skilled jobs) in an attempt to improve their
employment prospects.

Mere postsecondary enrollment is insuffi-
cient, however. When postsecondary education
totals less than a year, earnings increases are
negligible (Grubb, 2002). Understanding the
educational transitions that students must navi-
gate into and through postsecondary systems is
therefore critical to improving opportunities for
all students and for disadvantaged students in
particular. Dropout can occur at any of several
stages in the process of moving from secondary
into and through postsecondary education. For
example, students may not have been adequately
prepared for the academic requirements of post-
secondary education. They may have difficulty
balancing employment, family, and education
commitments; they may believe that they are not
suited for college; or they may feel out of place
and find it difficult to make friends and find
social support in the college setting. Transition
and retention programs aim to help students
succeed in the face of such challenges and attain
their educational goals.

This review begins with a brief overview of
the theoretical frameworks that address college
choice and postsecondary student departure pro-
cesses, followed by a literature review of pro-
grams that are designed to increase persistence
rates among at-risk college students. The Method
section describes the search strategy used to
locate studies and provides specific information
on how we extracted data, evaluated studies for
inclusion, and synthesized the results of the stud-
ies that were found. In the Discussion section, we
highlight the most important findings, discuss the
need for funding and conducting additional rigor-
ous research on these programs, and suggest
characteristics of research that are important for
framing public policy.

Theoretical Frameworks

Researchers and practitioners often use theo-
retical formulations to better understand how
their efforts can be more effective. To under-
stand and address the challenges related to second-
ary to postsecondary transition, several theoretical
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perspectives are reviewed here. The integration
of multiple theoretical perspectives is currently
a strong trend in the study of college choice and
student persistence phenomena. Researchers
have drawn from economic (e.g., Cabrera, Nora,
& Castaneda, 1993; St. John, Paulsen, & Carter,
2005), sociological (e.g., Paulsen & St. John,
2002; Perna & Titus, 2005), organizational
(e.g., Bean, 1980, 1983), and psychological
(e.g., Astin, 1984; Eaton & Bean, 1995) theo-
retical and conceptual models to understand
these ill-structured problems (Braxton &
Mundy, 2001-2002). Below we review some of
these considerations.

College Choice Process

A student’s choice to attend college is
described as a “complex, multi-stage process
during which an individual develops aspirations
to continue formal education beyond high
school, followed later by a decision to attend a
specific college, university, or institution of
advanced vocational training” (Hossler, Braxton,
& Coopersmith, 1989, p. 234). Precollege stu-
dents cycle through three stages: predisposition,
search, and choice (Hossler & Gallagher, 1987).
Throughout their primary, middle, and high
school experiences, students determine whether
to attend postsecondary education, search for
information about institutions and financial aid,
narrow the options, and then decide on an insti-
tution (Hossler et al., 1989; McDonough, 2004).

More recent research approaches the college
choice process with an integrated conceptual
model, drawing from economics of human capi-
tal models and sociological theories of cultural
and social capital (Perna, 2006). Human capital
theory predicts that an individual’s investments
(in this case, investing time and financial
resources in education and training) to increase
his or her capabilities will pay off in improved
financial status and quality of life (Becker, 1993).
Sociological theories of cultural, social, and eco-
nomic capital recognize that resources vary
among socioeconomic strata of society, and these
resources, or capital, take many forms. Cultural
capital refers to the system of characteristics that
defines an individual’s class status. Resources
such as language skills, cultural knowledge, and
mannerisms derived in part from one’s parents
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are examples of cultural capital (Bourdieu, 1986;
Bourdieu & Passeron, 1977). Social capital the-
ory focuses on how individuals acquire human,
cultural, and other forms of capital through their
memberships in social networks (Coleman,
1988). For example, through their relationships
with teachers, advisors, and peers, high school
students may or may not learn about a wide array
of postsecondary options, careers, or financial aid
resources.

St. John, Paulsen, and Starkey (1996) explored
the linkage or “nexus” between a student’s college
choice and persistence processes (p. 175), finding
that when a student’s finances influenced the
choice of institution, they later interacted with
academic and social experiences and the student’s
decision to persist in college. Conflicting findings
about the role of finances in the college choice and
persistence processes reveal complexity (Nora,
Barlow, & Crisp, 2006). For example, student per-
ceptions of affordability and types of financial aid
sometimes vary by socioeconomic and cultural
backgrounds (Nora, Barlow, & Crisp, 2006;
Schuh, 2004). St. John, Cabrera, Nora, and Asker
(2000); St. John, Asker, and Hu (2001); and Schuh
(2004) provide useful reviews of the research on
student finances in the college choice and persis-
tence processes.

Postsecondary Student Departure

Tinto’s Interactionalist theory (1975, 1982,
1986, 1987, 1993) primarily addresses volun-
tary student departure decisions within postsec-
ondary institutions. Tinto (1975) postulated that
students enter college with a variety of personal,
family, and academic characteristics and skills.
These are subsequently affected by the interac-
tions of the student with the college community.
Importantly, these individual characteristics
influence decisions to stay in or leave college.
Central to Tinto’s theory is the degree to which
a student becomes integrated into the academic
and social realms of the institution. Academic
and social integration influence a student’s sub-
sequent commitment to the institution and to the
personal goal of college graduation. Finally,
Tinto postulates that the greater the levels of
institutional commitment and commitment to
the goal of college graduation, the more likely
the individual will persist in college.
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Though considered paradigmatic in stature
(Braxton, Hirschy, and McClendon, 2004),
researchers have tested and critiqued Tinto’s the-
ory. Braxton, Sullivan, and Johnson (1997)
reviewed empirical studies based on Tinto’s the-
ory, concluding that it lacks internal consistency
and needs revision. In Braxton’s Reworking the
Departure Puzzle (2000), leading scholars (includ-
ing Tinto) aimed to update the theory to reflect
current demographical, cultural, and institutional
perspectives. For example, Rendén, Jalomo, and
Nora (2000) note that students with varying ethnic
and gender backgrounds may experience the social
and academic context differently, yet researchers
and practitioners often assume that Tinto’s assump-
tions can be applied to all students in the same
way. If Tinto’s interactionalist model is based on
an acculturation/assimilation perspective, then
minority students may be pressured to separate
from their cultural communities to successfully
integrate into the college environment. Such sepa-
ration as a rite of passage may hold harmful con-
sequences for racial and ethnic minorities (Tierney,
1992). Hurtado and Carter (1997) add that the
nature of the integration concept and the timing of
when it is measured in a student’s academic career
may affect research results. Rendén et al. (2000)
recommend that future research include qualitative
methods that allow a definition of social integra-
tion to emerge from minority students’ perspec-
tive, as the current paradigm is limited.

Tinto’s (1982, 1986, 1987, 1993) revisions to
his theory addressed the importance of financial
resources within the set of background charac-
teristics with which a student enters a postsec-
ondary institution and acknowledged the role
communities external to the institution (e.g.,
family, work, and neighborhood) play in stu-
dents’ departure decisions. Similarly, Bean and
Metzner’s (1985) model builds on Tinto’s but
emphasized the importance of external influ-
ences on the persistence of nontraditional stu-
dents, such as those at community colleges.
More recently, Braxton et al. (2004) theory of
student departure in commuter institutions gives
greater importance to both the internal campus
atmosphere (e.g., academic communities and
institutional environment) and students’ life cir-
cumstances away from campus.

Many programs designed to increase persis-
tence among at-risk college students build

Keeping At-Risk Students in School

implicitly or explicitly on Tinto’s (1993) theory.
For example, orientation programs often intro-
duce students to campus academic resources
(e.g., tutoring programs, librarian assistance).
Similarly, faculty mentoring programs are aimed
in part at increasing the academic integration of
students. Institutions also attempt to increase
social integration by offering and supporting
activities that serve to connect students to each
other. Activities of this sort include Greek life and
intramural sports. Finally, interventions such as
learning communities may foster both academic
and social integration. To date there has yet to be
a state-of-the-art, systematic review on the effec-
tiveness of interventions designed to increase
persistence rates among at-risk college students.
As such, we set out to conduct a systematic
review and, if appropriate, a meta-analysis (or
several meta-analyses) of studies that attempt to
determine the effectiveness of these programs.
Note that the distinction we draw between a sys-
tematic review and a meta-analysis is intentional.
We define a systematic review as a systematic
and transparent approach to the collection and
evaluation of a literature on a specific research
question and meta-analysis as the quantitative
analysis of the results of multiple studies. A sys-
tematic review need not include a meta-analysis
(e.g., one can systematically and rigorously look
for literature on a research question and not find
any), nor must a meta-analysis be based on
studies located through a systematic reviewing
process (in most cases, though, a meta-analysis
should be based on a systematic review) (Valentine,
Pigott, and Rothstein, 2010). In the sections that
follow, we detail (a) the methods of the system-
atic review and meta-analysis, (b) the results of
the meta-analysis, (c) the methods and results of
one study that met our inclusion criteria but could
not be included in the meta-analysis, (d) the limi-
tations of the review, and (e) suggestions for both
policymakers and future research.

Method

Inclusion Criteria

To be included in this review, a study had to
meet two criteria. Because we were interested in
programs for students who could be considered
at-risk, our first criterion was that the sample had

217

Downloaded from http://eepa.aera.net at UNIV OF RHODE ISLAND LIBRARY on September 21, 2011


http://eepa.aera.net

Valentine et al.

to be composed primarily of students who fit a
relatively broad definition of at-risk status
(including for example academically underpre-
pared and economically disadvantaged students).
In addition, a study had to provide a quantitative
evaluation of a formal program or intervention
that was aimed at keeping at-risk college students
in school. Ideally, the evaluation would involve
random assignment to conditions in the context
of an experiment (e.g., of students to either a
prevention program or to a wait-list control), but
we anticipated that these would be rare; as such,
we required only that a study include a local
comparison group. Our rationale for this decision
is that it is becoming increasingly clear that hav-
ing a local comparison group improves efforts to
equate groups (see Cook, Shadish, & Wong,
2008). Functionally, the requirement of a local
comparison group meant that we included studies
that, for example, exploited existing data
resources (such as a university’s database) and
using dummy coding to identify students who
attended or did not attend a program for at-risk
students (a number of the studies in our review
used this analysis strategy). However, we would
not have included a national survey that employed
a similar analysis strategy. See the section
“Quality Assessment of Included Studies” for
details of our quality assessment plan.

Literature Search

We used several strategies to find relevant lit-
erature, as recommended in the literature on sys-
tematic reviewing (see Rothstein, Turner, &
Lavenberg, 2004). First, we conducted searches
of the electronic databases PsycINFO and ERIC.
We used a series of categories, connecting terms
within categories by an OR statement, and across
categories by an AND statement. We searched for
terms suggesting a college transition program
(e.g., transition OR college), an empirical study
(e.g., outcome OR results OR compare*), a pro-
gram (e.g., program OR intervention), and stu-
dent risk status (e.g., at-risk OR dropout OR
underprepared). The titles and abstracts from
citations identified via the database search were
examined by at least two of the authors working
independently. We obtained full copies of a study
if, after discussion, both individuals agreed that it
might meet our inclusion criteria.
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In addition, we identified 124 documents that
could, broadly speaking, be conceptualized as
literature reviews of transition programs. For
each of these reviews, we examined the reference
sections for citations that appeared to meet our
inclusion criteria and attempted to obtain copies
of these studies if they did. Finally, we conducted
searches of the websites of foundations, research
organizations, and governmental agencies; in all,
more than 70 were searched (see Table 1). Based
on our sense that research on this topic often does
not appear in peer-reviewed outlets, we believed
that this was a critical step in locating relevant
studies (see the section ‘“Publication Bias” for a
description of the problems associated with rely-
ing solely on peer-reviewed work, as well as
efforts that we made to assess the extent to which
publication bias might be affecting our results).
After obtaining electronic or physical copies of
the studies that passed through our initial screen,
we utilized a secondary screening process to
determine if studies actually met our inclusion
criteria. As such, studies that looked promising
based on a reading of their titles and abstracts
were evaluated for inclusion using the full
study text, as is often recommended (see
Cooper, 1998).

Coding Studies

After the second screening, all studies that
seemed to meet our inclusion criteria were fully
coded. We coded background study characteris-
tics (e.g., authors, year of publication), charac-
teristics of the intervention (e.g., the type of
transition addressed, the duration of the inter-
vention), characteristics of the sample (e.g., age,
source of risk status), and outcomes (e.g., con-
struct measured, effect size). Again, all studies
were coded by two authors working indepen-
dently, and differences among coders were
resolved through discussion.

Quality assessment of included studies. We
attempted to assess, as part of the coding, the
likely internal, external, construct, and statistical
validity of the inferences arising from all studies.
We approached this aspect of the review using the
framework provided by Valentine and Cooper
(2008). This approach attempts to overcome
many of the shortcomings of existing quality

Downloaded from http://eepa.aera.net at UNIV OF RHODE ISLAND LIBRARY on September 21, 2011


http://eepa.aera.net

TABLE 1
Websites Searched for Possible Relevant Studies

Organization

Internet address

Academic Pathways to Access Student Success

Academy for Educational Development

Achieve, Inc.

Association for Career and Technical Education Research
American Association for Community Colleges
American Institutes for Research

American Youth Policy Forum

Annie E. Casey Foundation

Association for Supervision and Curriculum Development
Association for Career and Technical Education
Association of American Colleges and Universities
Berea College

Broad Foundation

Carnegie Foundation

Career Education Corporation

The Center for Community College Policy

The Center for Educational Policy Research

Center for Occupational Research and Development

The Center for Research on Developmental Education

and Urban Literacy
Center on Education and Work
College of the Ozarks
Community College Resource Center
Council for Exceptional Children
ED Publications (U.S. Department of Education)
Education Commission of the States
Educational Policy Institute
The Education Trust
Ford Foundation
Bill and Melinda Gates Foundation
The Institute on Education and the Economy
Jobs for the Future
WK. Kellogg Foundation
Latin America Research and Service Agency
League for Innovation in the Community College
League of United Latin American Citizens
Lilly Foundation
Lumina Foundation
Ronald E. McNair Postbaccalaureate Achievement Program

(TRIO)
MDRC (Manpower Demonstration Research Corporation)
Mathematica Policy Research, Inc.
MELMAC Education Foundation
Charles Stewart Mott Foundation
MPR Associates
National Association for the Advancement of Colored People
National Career Pathways Network
National Center for the First-Year Experience and Students in

Transition
National Center for Public Policy and Higher Education
National Council for Workforce Education
National Governors Association
National Research Center for Career and Technical Education
National Center for Research in Vocational Education
Nellie Mae Education Foundation
National Science Foundation
Office of Community College Research and Leadership
Office of Special Education Programs
Office of Vocational and Adult Education
Frederick D. Patterson Institute
Pew Charitable Trust
Postsecondary Education Opportunity
Rockefeller Foundation
United Negro College Fund
Upjohn Institute for Employment Research
Washington Center for Improving the Quality of Undergrad
Education
Washington State Board for Community and Tech Colleges
WestEd
Women Employed
Workforce Strategy

www.apass.uiuc.edu

www.aed.org

www.achieve.org
www.agri.wsu.edu/acter/
www.aacc.nche.edu

WWW.air.org

www.aypf.org

www.aecf.org

www.ascd.org
www.acteonline.org
WWW.aacu.org

www.berea.edu
www.broadfoundation.org
www.carnegiefoundation.org
www.careered.com
www.communitycollegepolicy.org
WWW.s4s.0rg

www.cord.org
www.cehd.umn.edu/crdeul/about.html

www.cew.wisc.edu/

www.cofo.edu

www.ccrc.tc.columbia.edu/
www.cec.sped.org//AM/Template.cfm?section=Home
www.ed.gov/about/pubs/intro/index.html?src=gu
WWW.ECSs.0rg

www.educationalpolicy.org
www2.edtrust.org/edtrust/

www.fordfound.org
www.gatesfoundation.org/Pages/home.aspx
www.tc.columbia.edu/centers/iee/

www.jff.org

www.wkkf.org

www.larasa.org

www.league.org/index.cfm

www.lulac.org
www.lilly.com/products/access/foundation.html
www.luminafoundation.org
www.ed.gov/programs/triomcnair/index.html

www.mdrc.org
www.mathematica-mpr.com/
www.melmacfoundation.org
www.mott.org
WWWw.mprinc.com
www.naacp.org/home/index.htm
www.cord.org/ncpn-index.cfm
www.sc.edu/fye/

www.highereducation.org/index.shtml
WWW.Nncwe.org

WWW.nga.org

www.nrecte.org

vocserve.berkeley.edu

www.nmefdn.org

www.nsf.gov

occrl.ed.uiuc.edu/
www.ed.gov/about/offices/list/osers/osep/index.html
www.ed.gov/about/offices/list/ovae/index.html
http://www.patterson-uncf.org/index.htm
WWW.pewtrusts.org

www.postsecondary.org

www.rockfound.org

www.uncf.org

www.upjohninst.org
www.evergreen.edu/washcenter/project.asp?pid=73

www.sbctc.ctc.edu
www.wested.org/cs/we/print/docs/we/home.htm
www.womenemployed.org
www.workforcestrategy.org/
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scales. Among these are the reliance on single
scores to represent the multidimensional con-
struct of study quality and the use of items that
require a great deal of inference on the part of the
study coders. Specifically, we coded questions
that addressed the internal validity (e.g., how
participants were assigned to conditions, overall
attrition rate), external validity (e.g., degree to
which the sample appeared to be representative
of the target population), construct validity (e.g.,
reliability of scores), and statistical validity (e.g.,
the extent to which data met assumptions under-
lying the general linear model). As will be shown
later, however, due to poor reporting in the pri-
mary studies, we were unable to assess studies on
most quality dimensions.

Data Analysis

To analyze data, we conducted a meta-analysis
treating each independent sample within the stud-
ies as the unit of analysis (most studies provided
only one independent sample). We weighted effect
sizes by the amount of information they provided
about the population mean (i.e., we used the typi-
cal inverse variance weight; Shadish & Haddock,
2009) and calculated 95% confidence intervals for
all effects. In addition, this data analysis strategy
required us to make several decisions about how
we would address certain complexities in the data.
Each of these is described below.

Effect size metric. We employed effect sizes that
reflect mean differences between groups for
continuous outcomes. In addition, because we
anticipated that the authors of most studies
would choose to operationalize their constructs
in different ways, we standardized these effect
sizes to provide an interpretable comparison
across studies. The standardized mean difference
effect size is computed as

d=—" (1)

where Y, is the treatment group mean, Y. is the
comparison group mean, and s, is the pooled
standard deviation. This formulation of the stan-
dardized mean difference effect size has a
known bias in small samples, so we applied the
usual correction for this (Hedges, 1981).

220

Standardized mean difference effect sizes were
computed so that values greater than zero indi-
cated positive program effects (e.g., better
grades for the intervention group relative to the
comparison group).

For dichotomous outcomes (e.g., persisted
vs. did not persist), we employed the odds ratio,
which is defined as

OR = = =ad + bc, 2)

SUEONIS NN

where a is defined as the number of successes in
the intervention group, b is the number of non-
successes in the intervention group, ¢ is the num-
ber of successes in the comparison group, and d
is the number of nonsuccesses in the comparison
group. Meta-analysis was performed on logged
odds ratios, because this metric has better statisti-
cal properties (Lipsey & Wilson, 2001). We then
transformed the logged odds ratios to odds ratios
for presentation. The odds ratios were set up so
that values greater than one indicated positive
program effects (e.g., greater persistence rates
among intervention group members relative to
comparison group members).

Dependencies among effect sizes. Independence
of observations is a fundamental assumption
underlying the general linear model, but in a
meta-analysis, effect sizes (observations) can be
dependent for several different reasons. For
example, researchers may assess an outcome at
the end of a program and at a subsequent follow-
up. Or, researchers might collect multiple mea-
sures of the same construct (e.g., scores on a
standardized test and class grades as a measure of
academic achievement). Because these effects
are based on the same sample, they are not inde-
pendent, and treating them as such has undesir-
able effects. Chief among these are that studies
will not be weighted properly in a meta-analysis,
and statistics that estimate variability (or are
based on estimates of variability) will be biased.

To address the problem of dependence,
researchers conducting meta-analyses have
choices. One is to randomly select one measure
to represent the study. This has the virtue of
dealing with the dependence problem but the
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drawback of discarding information. Another
strategy is to select the outcome that maximizes
similarity with other studies. Often this strategy
is better than randomly selecting one effect size,
but it still results in a loss of information. A final
strategy is often referred to as the shifting unit
of analysis approach (Cooper, 1998); this is the
approach we adopted for this article. The shift-
ing unit of analysis approach involves averaging
effects when appropriate (e.g., averaging post-
test and follow-up effects when testing the over-
all effect size for the intervention), then splitting
the effects when testing the dimension on which
they differ. In this example, when asking
whether program effects appear to persist over
time, a study with both a posttest effect size and
a follow-up effect size would contribute to both
levels of that moderator.

Error model. Finally, researchers need to con-
sider whether to employ a fixed effect or a ran-
dom effects analytic model. Using the fixed
effect model, study effects can be thought of as
being randomly sampled from a single popula-
tion of studies, and therefore any differences in
effect sizes across studies are treated as solely
due to random sampling and identifiable covari-
ates. Using the random effects model, reviewers
assume that studies do not in fact share a single
population value, and any differences in
between-study effect sizes are due to random
sampling error, any identifiable covariates, and
other random factors that cannot be identified.

The choice between fixed and random effects
models can be an important one, because the
confidence intervals arising from a random
effects analysis will never be smaller and are
often larger than their fixed effect counterparts;
this has implications for both the statistical sig-
nificance tests and interpreting the likely range
of an intervention’s effect. In practice, choosing
between the models is done empirically or con-
ceptually. Empirically, reviewers often allow a
statistical test of homogeneity to dictate their
choice. The formula for this test is

_ w,(ES, - ES)’

3
P 3)

0

where ES, is each individual effect size, w; is the
inverse variance weight for effect size i, and E'S

Keeping At-Risk Students in School

is the weighted average effect size. Formally,
the homogeneity test is a test of the between-
studies variance component, and a significant
value of Q indicates that the variation among
studies is significantly different from zero, often
leading researchers to employ a random effects
model. Generally, however, the choice between
models is best made conceptually (Hedges &
Vevea, 1998; Valentine et al., 2010). Researchers
might, for example, consider the diversity of
research designs, programs, outcomes, and sam-
ples in their review and use a fixed effect model
if these seem to be very similar. Or, they may
have an explicit interest in the extent to which
different studies yield different answers. In
addition, researchers could consider their
desired universe of generalization as a basis
for choosing between the models. The fixed
effect model allows for generalization to
studies that are highly like the ones in the
review, whereas the random effect model allows
for inferences that are not so tightly condi-
tioned on the observed studies (hence, the infer-
ences are more broadly generalizable). In this
review, the programs meta-analyzed were not
highly similar; in addition, we were interested
in the extent to which the studies seemed to
yield different effects, and we also wanted to
take advantage of the broader range of gener-
alization. As such, we adopted the random effects
data analytic model.

Results
Literature Search

Because we cast a very wide net with our
electronic search, we identified more than
8,000 possible citations. The vast majority of
these were not relevant to the purposes of our
study (e.g., were opinion pieces, literature
reviews, or simple descriptions of transition
programs), and only 109 were selected for
further evaluation. Of these, 33 were selected
for full coding as possibly meeting inclusion
criteria; on further examination, some of these
turned out not to meet our inclusion criteria.
The search of the literature reviews yielded an
additional 149 potential studies, and the web-
site search yielded an additional 30. As with
the electronic literature search, most of these
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could not be included in this review. From all
sources, a total of 19 unique studies meeting
our criteria were identified; each of these
studied interventions aimed at helping at-risk
students remain in college. Both community
colleges and 4-year institutions were repre-
sented, but the latter was by far the largest
category. In the analyses below, we combined
these different institutions because the
approaches used to help students were similar.
For 18 of these studies, we were able to com-
pute an effect size that described the impact
the intervention had on program participants.
These studies are described in Table 2 (for
achievement outcomes) and/or Table 3 (for
retention outcomes). Each table provides a
brief description of the main elements of the
intervention, the target population and setting,
the duration of the intervention, the compari-
son group, the specific outcome, the timing of
the measurement of the outcome, and the
effect size.

Description of Interventions

As anticipated, the interventions included in
this review varied in interesting ways. Because
the interventions were designed to help college
students stay in school (i.e., are college transi-
tion programs), they all included students who
were either at increased risk for college failure
(e.g., were identified as high-risk admits) or
were on academic probation. Due to their com-
mon purpose, the studies were similar in that
they included students with a variety of back-
ground characteristics (e.g., ethnicity, income)
and included both men and women. However,
the specific approaches taken in these studies
varied quite a bit. These ranged from relatively
comprehensive interventions (e.g., a seminar
designed to facilitate college adjustment, cou-
pled with limitations on the number of credit
hours students could enroll in, smaller classes,
and tutoring; Hecker, 1995) to those that were
much smaller in scale, such as adding a journal-
ing component to an English composition class
(Cohen Goodman, 1998). Most interventions
fell between these two poles, with a freshman
orientation/adjustment seminar being the strat-
egy most often adopted (either alone or in con-
junction with other activities such as tutoring).

222

Description of Research Designs and Study
Implementation

Unfortunately, only three of the 19 studies
included in this review used a random mecha-
nism to assign students to groups (these were
Cohen Goodman, 1998; Dees, 1991; Scrivener
et al., 2008). As such, selection (i.e., differences
in participants who receive the intervention rela-
tive to those who do not) is a pervasive threat to
the validity of these studies. Notably, one addi-
tional study (Moss & Yeaton, 2006) employed a
regression-discontinuity design to study the
effects of a developmental (or remedial) English
program for college students. This study was not
included in the meta-analysis due to the difficul-
ties of converting the statistical results of the
regression-discontinuity design to a metric com-
patible with the rest of the studies in this review,
but it will be discussed below.

Potential selection effects were addressed to
varying degrees in the studies included in the
meta-analysis. Most of these studies compared
the students receiving the intervention to stu-
dents who appeared to be comparable but did
not receive the intervention. The best of these
studies attempted to adjust for baseline differ-
ences between groups or allowed us to accom-
plish the same goal. For example, some studies
computed means that were adjusted for scores
on college entrance exams, whereas others
allowed us to compute a pretest effect size that
was subtracted from the reported posttest effect
size. However, some studies compared program
students to students who were clearly not com-
parable (e.g., Cone, 1991). We explore the con-
sequences of these design choices below.

A pervasive threat to the statistical conclu-
sions reached in the individual studies, and rele-
vant to the confidence intervals we generated
through meta-analyses of them, is that many of
the included studies likely violated the statistical
assumption of independence of observations. For
example, many studies involved comparing stu-
dents in some sections of a course to students in
other sections of a course. Because students were
not randomly assigned to sections, shared charac-
teristics of students choosing the same section
may increase the similarity of observations within
sections relative to the similarity of observations
across sections. Furthermore, students in the
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same section share other influences, such as the
instructor, that likely also tend to increase their
relative similarity. Most important for the pur-
poses of this review, violation of the assumption
of independence can lead to standard errors that
are spuriously small—and hence confidence
intervals that are too narrow and statistical tests
that are too likely to reject the null hypothesis.
Unfortunately, few of the studies in this review
gave us enough information about the nature and
extent of potential data clustering, and none
allowed us to estimate a likely value that could be
used to arrive at potentially better standard errors.

Almost without exception, the studies gave
little indication about other potential threats to
their validity. For example, most studies did not
provide information on attrition (either overall
or differential), data exclusions (such as system-
atically missing data), or intervention fidelity.
The absence of good reporting about these
issues means that we do not know how serious
these threats are to the validity of the conclu-
sions we draw below.

Outcomes Measured

Most studies measured academic achieve-
ment (usually via grade point average [GPA]) or
persistence (as measured by reenrollment). The
majority of studies measured these outcomes
either immediately after the program (e.g., for a
Fall 2000 course, reenrollment for the Spring
2001 semester), or one semester later. Only two
studies (Clark & Halpern, 1993; Stovall, 1999)
can be considered to have measured outcomes
over the long term (i.e., after more than 1 year).

Data Dependencies

Abadie (1999) reported outcomes for two
cohorts of students. We collapsed these into one
group for analysis purposes. Abadie (1999) and
Stovall (1999) also reported outcomes for multiple
points in time (Abadie, immediately following the
end of the intervention and one semester later;
Stovall, at the end of the first and second semes-
ters, the end of the 2nd year, and the end of the 3rd
year). We also collapsed these for analysis. We
would have employed Cooper’s (1998) shifting
unit approach here if more studies had measured
outcomes at similar follow-up periods, but the lack
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of this feature across studies made such an analysis
impossible. McGregor (2001) administered two
measures related to academic achievement, and
these were averaged for analysis. Finally, two stud-
ies (Fry, 2007; Hecker; 1995) used two compari-
son groups (one comparison group that was made
up of regularly admitted students and a second
group that was made up of students who were
more like the students receiving the intervention).
Here, we did employ Cooper’s shifting unit of
analysis approach and averaged these groups for
the overall analysis, but we allowed them to con-
tribute to both levels of analysis when we exam-
ined the nature of the comparison group and its
effects on effect size estimation.

Data Analysis

Academic achievement. Eighteen studies mea-
sured the impact of an intervention on academic
achievement (most often GPA; see Table 2). The
random effects estimate was positive, indicating
that program participants fared better on
achievement related outcomes, but not statisti-
cally significant, d = .08 £ .17, p = .30. The
distribution of effect sizes was heterogeneous,
Q(17)=68.7, > =75%, p < .001, suggesting that
the study effects varied more than would be
expected given chance alone.

Persistence. Eleven studies measured the impact
of an intervention on student persistence (see
Table 3). The random effects estimate for this
outcome was positive (indicating that program
participants were more likely to reenroll) but not
statistically significant, with an odds ratio of
1.46 (the 95% confidence interval ranged from
.85t02.51), p=.17. Once again, the distribution
of effect sizes was heterogeneous, Q(10) = 84.7,
I* =88%, p < .001.

Publication bias. Publication bias—the tendency
for studies lacking statistically significant out-
comes to go unpublished, and therefore for reviews
relying only on peer-reviewed work to overesti-
mate the relations being studied—is a concern in
every review, even those that, like ours, include a
vigorous search for unpublished literature. For the
academic achievement outcomes, we conducted a
statistical analysis to help assess whether our set of
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studies appeared to be affected by publication bias.
It should be noted that there are no very good solu-
tions to the problems posed by publication bias,
and current statistical approaches are at best
informed guesses about the nature and severity of
potential publication bias. We used the trim and
fill approach, which is based on the assumption
that the observed studies (i.e., those in the meta-
analysis) are a random sample from a normally
distributed population of studies (see Borenstein,
Hedges, Higgins, & Rothstein, 2009, for a discus-
sion of this technique).

Our analysis suggests that, in fact, some
degree of publication bias might exist in our set
of achievement outcomes. Specifically, the trim
and fill analysis identified that an additional two
studies would need to be added to the distribu-
tion of effect sizes in the achievement meta-
analysis for that distribution to be essentially
normal. However, adding these studies does not
substantively alter the interpretation of the over-
all meta-analysis on achievement outcomes.
Specifically, the new estimated effect size is still
small and not statistically significant, d = .01,
p = .98, and is neither statistically significantly
nor practically significantly different from our
overall estimate. As such, the hints of publica-
tion bias that exist do not seem to suggest a
great deal of concern about the integrity of our
meta-analytic data set.

Comparison quality as a moderator of study
effects. For both grades and persistence, the dis-
tributions of effect sizes were heterogeneous.
Heterogeneity is one justification for the search
for moderating influences, as these might
explain some or potentially all of the “excess”
observed heterogeneity. We noted that studies
varied in terms of the quality of the comparison
group against which the relative effects of the
intervention were judged. We therefore investi-
gated whether the quality of the comparison
group moderated the effect sizes we observed.
This was very much the case. The five compari-
sons of the academic achievement of program
students to clearly noncomparable students
yielded a strong, negative, statistically signifi-
cant program effect (d = —.45 £ .17, p < .001),
whereas the 15 comparisons of program stu-
dents to relatively more comparable students

Keeping At-Risk Students in School

yielded a statistically significant positive effect
(d=.25+ .11, p < .001). A fixed effect mod-
erator test for the difference between these two
groups of effect sizes was statistically signifi-
cant, O(1) = 68.1, p < .001. Notably, effects
within each level of comparability appeared to
be relatively homogeneous (both ps > .16), sug-
gesting that the programs within each category
were associated with relatively similar effect
sizes.

For persistence outcomes, the nature of the
comparison group again moderated the observed
effect sizes. The four studies that compared the
persistence of program students to clearly non-
comparable students yielded negative effects
(the weighted average odds ratio was 0.69, with
a 95% confidence interval ranging from 0.34 to
1.40), whereas the 10 comparisons of program
students to relatively more comparable students
yielded positive effects (the weighted average
odds ratio was 1.21, with a 95% confidence
interval ranging from 1.001 to 1.46). The fixed
effect moderator test for the difference between
these two groups of effect sizes was statistically
significant, Q(1) = 24.4, p < .001. Effects within
each level of comparability again appeared to be
relatively homogeneous (both ps > .29).

“Best practice” studies relative to other studies.
A final comparison of interest involves those
studies that, compared to the other studies in our
review, can be considered “best practice.” That
is, these studies used both a relatively intensive
intervention and a relatively better comparison
group. As expected, the nine comparisons with
these characteristics yielded positive and statis-
tically significant effect sizes for academic
achievement (d = .29 £ .15, p < .001), whereas
the 11 comparisons that lacked either an inten-
sive intervention, a relatively good comparison,
or both yielded negative effect sizes in the
random effects model (d = —-.17 + .21, p = .12).
The fixed effect moderator test for the differ-
ence between these two groups of effect sizes
was statistically significant, Q(1) = 44.5,
p < .001. Studies in the “best practice” category
appeared to be relatively homogeneous (p = .24,
I? = 23%), whereas studies in the lower quality
category were still heterogeneous (p < .001,
I? = 70%). There was not enough variation on
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the quality dimension to do a similar analysis
for studies that measured persistence, although
an examination of Table 3 suggests that the pat-
tern is similar.

Interpreting the program effects. If we assume
that the best estimate of the effects of transition
programs on student achievement comes from
the best practice studies, this suggests that these
programs have a population effect of about & =
.29 on student grades. To put this in context,
assume that students are expected to have a GPA
of 2.0 if they do not receive the intervention. A
population effect of & = .29 implies that students
receiving the intervention should be about three-
tenths of a standard deviation higher in GPA
than those not receiving the intervention. A
typical standard deviation for GPA in the lower
portion of the distribution is about .75, so the
typical student receiving the intervention should
have a GPA of about 2.22 [i.e., 2.0 + (.75 x .29)].
For every five program students taking 12 credit
hours, this would be approximately equivalent
to four of them earning three Cs and one B, with
the fifth earning four Cs, whereas the five stu-
dents in the comparison condition would earn
all C grades.

One problem with the interpretation of the
program effects for grades is that some interven-
tions required students to attend a seminar or
course, and it was not always clear if or how
these seminars were graded. It was also not
always clear how many credit hours students
would have enrolled for, if these were formal
courses. If the seminars were graded and this
grade was included in the computation of the
GPA, and if the seminar counted for 3 credit
hours, then the observed effect on GPA could
largely or entirely be due to the influence of the
program course on grades. Clearly this is an
issue that merits specific attention in future
studies.

To interpret the persistence outcomes,
assume that the “true” intervention effect is
given by the odds ratio for the studies that used
a relatively better comparison group (i.e., the
odds ratio for persistence is 1.62). If we
assume—optimistically—that about 50% of stu-
dents would reenroll the next semester in the
absence of the intervention, then the odds ratio
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suggests that for about every 10 students who
receive the intervention, one additional student
would persist the next semester. Of course, due
to the fact that the studies included in this
review tended not to measure outcomes beyond
two semesters after the intervention, we know
very little about how program effects behave
over time.

A study employing the regression-discontinuity
design. Moss and Yeaton (2006) used regression-
discontinuity to study the effectiveness of a
developmental English program in a large com-
munity college. The regression-discontinuity
design involves assigning a cutoff point, below
(or above) which participants receive the inter-
vention. For example, a pretest might be admin-
istered, and all potential participants falling
below a certain threshold score might be given
the intervention. This design generally has very
strong inferential properties, as, like studies
using random assignment, the selection mecha-
nism is entirely known.

In the Moss and Yeaton (2006) study, the
college administered a placement exam in
English. Students falling below a certain
threshold score were required to take a devel-
opmental English course before they could
take college-level English. The outcome vari-
able was the grade that the students earned in
their college-level English course. Results sug-
gested that the developmental English course
was associated with better grades in the
college-level course, although this effect appears
to have been concentrated in the students who
scored the lowest on the placement test. In
other words, students in the developmental
course who performed relatively well on the
placement exam (i.e., those right below the
cut-point requiring the course) received grades
similar to students who fell just on the other
side of the cut-point. However, students who
scored very low on the placement exam
received grades in their college-level course
that were similar to their peers who scored
higher on the placement exam. Follow-up
analyses suggested that neither differential
maturation nor differential attrition, both
potential rival hypotheses in this particular
study, appear to have influenced study results.
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Discussion

The results of this review suggest that there is
reason to be optimistic about the effects of pro-
grams designed to help at-risk college students
stay in school, at least in the short term. That is,
as a group, interventions that were relatively more
intensive and methodologically sounder had out-
comes that suggested small, short-term benefits
are associated with participation in such pro-
grams. However, the studies we reviewed provide
an unfortunately weak basis for public policy,
because their designs tend not to be strong.
Researchers studying college student persistence
often use extant databases, such as those main-
tained by institutions for data management pur-
poses. While such secondary data analyses can be
useful, particularly in the early stages of the
research process, the available variables are lim-
ited and often constrain theoretical development
and testing. This is particularly true in the context
of understanding a student’s experience off cam-
pus, their attitudes and perceptions of the college
experience, and their educational goals. Similarly,
the dearth of rigorously designed studies that
examine postsecondary transition programs com-
promises the potential for theoretical advances in
understanding what works for at-risk students.

Furthermore, the studies included in this sys-
tematic review tended to lack reporting on details
that would allow us to assess the conditions under
which, and characteristics of students for whom,
the interventions might be effective. As an exam-
ple, due to poor reporting, we were unable to
critically examine the quality of the included
studies in a rigorous manner. More specifically,
few of the included studies discussed implemen-
tation fidelity in much depth, and as such we have
little information about the degree to which
observed effects might be attenuated due to low
fidelity. Also, most studies employed an evalua-
tion design in which students were allowed to
choose whether they received the intervention or
a comparison condition (e.g., a voluntary course
or an analysis of a database that tracked student
experiences). Although the researchers often (but
not always) took steps to attempt to make the
intervention and comparison groups more compa-
rable, these designs still carry with them an added
element of ambiguity. This concern partly exists

because we can never know how well our attempts
to make groups more comparable have worked.
Future studies using this type of design and
analysis strategy should attend more explicitly to
the concerns raised by nonexperimental designs.
In addition, more detailed reporting of quality
characteristics is critical to understanding the
reported effects of studies of these programs. For
example, one would think that dropping out of the
study would be a fundamental concern in studies
of interventions designed to increase student per-
sistence, but study attrition was often not reported
and only rarely investigated as a threat to validity
in the studies in this review.

Even though the data seem to suggest that,
among our stronger studies, there is evidence that
the comprehensive interventions might positively
affect short-term grades and persistence, we have
little information about which elements in the
comprehensive interventions might be relatively
more effective. Funding agencies could help
improve the state of the research by funding more
rigorous research but even more importantly by
ensuring that future evaluations of retention pro-
grams describe in detail the nature of the inter-
vention. In addition, it will be helpful for research-
ers to collect and report details about resource
utilization and other factors related to implemen-
tation fidelity. For example, several interventions
included in our review had a tutoring component,
but no studies provided detailed information
about the training of tutors or the number of tutor-
ing sessions attended. Information of this kind is
critical for understanding what happened in the
study (so that the program can be replicated in
other locations), but also for potentially explain-
ing different results across studies (e.g., why one
study determined that tutoring was effective and
another did not).

Finally, most studies contained little informa-
tion that would help individuals make decisions
about how best to support students in particular
areas, such as those in career and technical educa-
tion or those in community college settings, and
most provided virtually no information about
program costs. Taken together, these concerns
suggest potentially serious gaps in our under-
standing of the effectiveness of specific program
elements to support educational transitions for
at-risk students. Our hope is that this review spurs
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rigorous and theoretically rich studies of inter-
ventions that aim to support at-risk students in
their efforts to graduate from college and further
the public and private benefits that accrue from
higher levels of educational attainment.
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